Early pulmonary changes associated with high-frequency jet ventilation in newborn piglets.
To assess the short-term effects of high-frequency jet ventilation (HFJV) on the neonatal lung, 28 newborn piglets were studied. Nine piglets were unventilated except during brief pulmonary measurements, nine animals were conventionally ventilated (arterial CO2 tension 35-45 torr, arterial O2 tension 70-80 torr) for 4 h, and 10 piglets were ventilated with HFJV for the same period. Pulmonary function was analyzed using a computerized technique and tracheobronchial aspirates were examined for biochemical indicators of lung injury; after 4 h, bronchoalveolar lavage was obtained for surfactant composition and activity, and lung sections were examined by light and electron microscopy. Results showed that HFJV provided adequate ventilation at lower inspiratory pressure compared with conventional ventilation (8.6 +/- 0.3 versus 13.8 +/- 1.3 cm H2O; p less than 0.01), while pulmonary mechanics did not vary significantly among the three animal groups. Tracheobronchial aspirates from HFJV animals had higher elastase activity versus unventilated piglets (118.5 +/- 14.1 versus 57.7 +/- 8.4 micrograms/mL; p less than 0.01), as well as higher albumin concentration versus unventilated animals (94.2 +/- 18.7 versus 23.2 +/- 6.5 micrograms/mL; p less than 0.01). In addition, there were small but statistically significant differences between all three groups in the distribution of surfactant phospholipids in bronchoalveolar lavage, although biophysical activity was normal. Scanning electron microscopy revealed flattening of Clara cells in the terminal bronchioles of HFJV animals due to loss of glycogen and secretory granules. These data indicate that despite lower peak inspiratory pressures, HFJV can cause subtle biochemical changes in lungs. Further studies are indicated to determine if these changes precede significant lung injury.